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Tentative  Recommendations  for  the  Treatment  of  Berry 
Boxes  (Hallocks)  to  Reduce  Mold  Growth 

E.  J.  Barta  and  S.  Lowe 

In  recent  years  the  problem  of  mold  growth  on  berry  boxes  (commonly  called 
hallocks)  has  become  a  serious  one  to  both  growers  and  processors  in  the  Pacific 
Northwest.    Sound  berries,  picked  into  fungus -infested  boxes,  frequently  mold 
while  being  transported  from  the  fields  to  the  processing  plants.    The  financial 
loss  resulting  from  the  loss  of  berries  and  the  frequent  replacement  of  con- 
demned boxes  is  of  serious  concern  to  growers,  packers,  and,  ultimately,  to  the 
consumers.    This  circular  reports  preliminary  experimental  work  being  conducted 
on  the  treatment  of  berry  boxes  to  reduce  mold  growth. 

The  treatment  consists  of  dipping  the  boxes  in  molten  wax,  which  penetrates  the 
wood  and  effectively  covers  the  surfaces  with  a  film  impervious  to  the  fruit 
juices.    This  film  also  assists  in  the  removal  of  infected  organic  matter  when 
the  boxes  are  washed  prior  to  return  to  the  fields.    The  treatment  should  there- 
fore materially  increase  the  useful  life  of  the  containers  and  reduce  losses  due 
to  spoilage.    Studies  relative  to  the  use  of  suitable  fungicides  prior  to  or 
during  the  wax  treatment  are  in  progress. 

Type  of  flax 

A  wax  mixture  consisting  of  5  percent  microcrystalline  wax  (melting  point  160- 
165°F. )  and  95  percent  standard  paraffin  wax  (melting  point  143-150°F. )  is  very 
effective.    This  mixture  produces  a  wax  film  which  has  excellent  resistance  to 
water  or  juice  penetration,  a  melting  point  well  above  normal  field  temperatures, 
and  sufficient  pliability  to  resist  cracking  or  flaking.    It  will  not  pick  up 
excessive  amounts  of  dirt  and  its  cost  is  low. 

Treating  Conditions 

General:    The  boxes  should  be  air  dry  and  reasonably  free  of  loose  sawdust,  wood 
fibers,  and  other  foreign  natter  prior  to  the  wax  treatment. 

Temperature :    The  temperature  of  the  molten  wax  should  be  15-20°F.  above  the 
melting  point  of  the  wax  mixture.    Too  low  a  temperature-  produces  an  excessively 
heavy  film,  whereas  at  higher  dipping  temperatures  the  resulting  film  is  too 
thin  to  serve  as  an  effective  water  barrier. 

Time:    The  time  of  dip  should  be  not  less  than  15  seconds.    With  shorter  times 
the  stock  has  not  heated  sufficiently  to  allow  adequate  drainage  of  excess  wax 
and  the  elimination  of  trapped  and  adsorbed  air  is  incomplete.    No  advantage  is 
obtained  from  long  dip  times,  since  the  amount  of  wax  retained  does  not  increase 
significantly  after  15  seconds. 
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Drainage  and  Cooliog  Tine  I    After  energence  fron  the  molten  wax,  anple  tine 
should  be  allowed  for  drainage  of  excess  wax  and  solidification  of  the  adhering 
filn.    Under  roon  temperature  conditions,  the  tine  required  will  not  exceed  IC 
seconds. 

Field  Test  for  Determination  of  fax  Pickup 

A  simple  test  suffices  for  the  determination  of  adequate  rax  pickup.    For  this 
test  a  drop  of  methylene  blue  solution  (0.5  gran  methylene  blue  in  1000  cc.  of 
distilled  water)  is  placed  upon  the  waxed  surface,  allowed  to  stand  for  10 
minutes,  and  then  rinsed  off  with  cold  water.    If  no  stain  or  one  just  barely 
visible  to  the  naked  eye  is  observed,  the  wax  coat  is  adequate,    A  light  but 
distinct  blue  stain  indicates  a  wax  coat  which  is  not  sufficiently  resistant 
to  water  or  juice  penetration. 

Dirt  Pickup  by  Wax-Coated  Boxes 

wax-coated  boxes  pick  up  field  dirt  to  a  greater  degree  at  elevated  atmospheric 
temperatures  than  untreated  boxes  do.    On  the  basis  of  tests  conducted  at  100°F. 
it  is  estimated  that  the  dirt  pickup  will  be  small.    Such  dirt  is  easily  removed 
by  gentle  brushing  or  by  a  moderate  wat~r  spray. 

Estimated  material  Costs 

The  following  data  will  serve  as  a  basis  fcr  estimations  of  material  c^sts: 

Average  wax  pickup  per  box     -------  -    16  grams,  or  0.6  ounce 

average  wax  pickup  per  1000  boxes  ------  36  pounds 

Cost  standard  refined  wax  (mp.  143-150°F.)-  -    9.3  cents  per  pound 
Cost  micrccrystalline  wax  (mp.  160-165°F.)-  -  15.5  cents  per  pound 
Total  cost  per  1000  boxes  allowing  5    -  -  -  -  $3.80 

percent  for  losses 

Equipment 

Equipment  for  wax  dipping  the  boxes  can  be  very  simple.    One  possibility  is  a 
manual- feed  machine,  censisting  of  a  tank  with  heating  elements  r.nd  guide  rails 
for  submerging  the  boxes  below  the  molten  wax  level  as  they  are  successively  and 
manually  pushed  through.    Consideration  is  being  given  to  the  design  of  this 
machine,  as  well  as  others  which  are  more  fully  automatic  in  operatien.  VJax 
dipping  machines  of  various  types  arc  available  commercially,  and  it  is-  possible 
that  some  of  then  can  bo  used  or  adapted  for  use. 

Fire  Hazard 

Care,  of  course,  should  be  exercised  in  the  use  and  handling  of  large  quantities 
of  inflammable  materials  such  as  paraffin  wax.    To  minimize  the  fire  hazard  in- 
volved, electric  immersion  heaters  or  steam  coils  are  to  be  preferred  for 
heating  the  wax  mixture.    Temperature  control  will  be  simplified  if  electricity 

is  used  as  the  source  of  heat. 


